2 dry at ambient conditions. To obtain respectively red, green and blue films the ionic strength of the initial suspension was adjusted by subjecting it to heat treatment in a water bath at 60 °C for 12 h, 21 h and 30 h respectively. The dry films were then detached from the substrates and cut into individual flakes of similar shape, avoiding the edge region affected by a coffee-ring strain. and an optical fiber mounted in confocal configuration and connected to a spectrometer (AvaSpec-HS2048, Avantes). This setup allowed for the spectra acquisition from specific areas in the sample; all the spectra were normalized to the reflection of a silver mirror.
Scanning Electron Microscopy: SEM images were acquired using a Leo Gemini 1530VP system, Zeiss, working in cross section at an angle of 90° with respect to the electron beam. The samples were placed on aluminum stubs using conductive carbon tape and sputter-coated with a 3 few nanometer thick layer to Au/Pd (Emitech K550) to minimize the charging effect. The acceleration voltage used was 4 kV and the working distance was 3-4 mm. The CNC thin film is sandwiched between two layers of PDDC-HD as a result of the impregnation process.
2) Supplementary Figures

3) Estimation of the Young modulus of a simplified hybrid CNC/PDDC-HD layered material
The Young modulus of pure CNC films, noted Ecell, has been evaluated in the literature as being in the range of few GPa (1.5 GPa, 2 5.8 GPa 3 ).
The Young modulus of pure PDDC-HD bulk polymer has been estimated to 13.7 MPa at room temperature and decreasing to a plateau of 2 MPa above Ttrans = 30 °C. 4 From the cross-section profile of the film displayed in Figure S2 and assuming that the Young modulus of the edge and the middle layers are given by the pure PDDC-HD and pure CNC ones, one can estimate an effective Young modulus of the overall material corresponding to the bending stress applied in a cantilever geometry using the following formula: 
4) References
